Enhanced uptake of spermidine and methylglyoxal-bis(guanylhydrazone) by rat liver mitochondria following outer membrane lysis.
Isolated rat liver mitochondria rapidly bound the 14C-labeled organic cations spermidine, a physiologically important polyamine, and methylglyoxal-bis(guanylhydrazone) (MGBG), an anticancer drug. This rapid, Mg2+-sensitive, respiration-independent binding is assumed to involve adsorption to anionic surface groups. A slower progressive uptake of the organic cations exhibited respiration dependence, indicating that it involves transport across the inner mitochondrial membrane into the matrix compartment. Addition of digitonin, to lyse the outer mitochondrial membrane, caused an increase in the mitochondrial content of the organic cations and enhanced the rate of progressive, respiration-dependent cation uptake. The data are consistent with the interpretation that the outer mitochondrial membrane limits access of the organic cations, spermidine and MGBG, to the inner mitochondrial membrane. This conclusion is supported also by published data indicating that outer membrane lysis enhances inhibitory effects of the organic cations on mitochondrial respiration. The uptake of spermidine by mitochondria was inhibited by MGBG.